Applying the reciprocal accumulated generating and the reconstruction method of GRM(1,1) model's background value of non-equidistant sequence based on the exponential trait of grey model and the definition of integral for the problem of lower precision as well as lower adaptability in non-equidistant GM(1,1) model, the calculation formulas were deduced and a novel non-equidistant GRM(1,1) model generated by reciprocal accumulated generating was put forward. The grey GRM(1,1) model can be used in non-equidistant interval & equidistant interval time series and has the characteristic of high precision as well as high adaptability. Example validates the practicability and reliability of the proposed model.
Introduction
Grey model as an important part in grey system theory has been widely used in many fields since Professor J.L. Deng proposed the grey system [1] . Among the models, GM(1,1) has been greatly concerned and been widely used because of the research characteristics such as the small sample and the poor information, as well as the advantages which is simple and practical [1] [2] [3] [4] [5] [6] . Most of the grey system models are based on equidistant sequence, but the original data obtained from the actual work are mostly non-equidistant sequence. So that establishing non-equidistant sequence model has a certain practical and theoretical significance. Sequence spacing was regarded as a multiplier to establish the non-equidistance GM(1,1) model which supposed that there is the linear relationship between data difference and time difference [2] , but the result from this model can't be ensured to be consistent with the reality. Function transformation method was adopted to reduce the standard deviation coefficient to take the original sequence as new data sequence and estimate the model parameters, and then GM(1,1) was set up [3] , but there is the complicated calculation. In order to improve the accuracy of the fitting and the predict, a variety of methods constructing the background value were proposed and some nonequidistant GM(1,1) models were established [4] [5] [6] . The model improving the background value based on nonhomogeneous GM(1,1) model was established, in which homogeneous exponent function is used for fitting onetime accumulated generating sequence to obtain the higher accuracy [4, 5] . But according to the solution form of the whitening differential equations in GM(1,1), the exponent form of one-time accumulated generating sequence is non-homogeneous, and only after accumulating and reducing it is homogeneous. There produce some error by using the homogeneous exponent function to fit. The optimal calculation formula for background value was deduced using non-homogeneous exponent function to fit one-time accumulated generating sequence and equidistant GM(1,1) model was established [6] . But these models are based on common accumulated or inverse accumulated generation in the process of modeling. For non-negative discrete sequence , the one-time accumulated generation sequence is monotonically increasing. When a curve fits , it is reasonable that the curve is monotonically increasing. It is GM(1, 1) to predict. If itself is monotonically decreasing, is monotonically increasing and then the model value is also increased. When is regressively generated to the predicted value of the original sequence , there will produce an unreasonable calculation errors. For the original sequence with monotonically decreasing trend, accumulated generation in opposite direction was put forward and GOM (1,1) based on accumulated accumulation in opposite direction was established [7] . GRM(1,1) based on reciprocal generation was built after proposing reciprocal generation [8] . GRM(1,1) was improved to establish the improved grey model CGRM(1,1) based on reciprocal generation [9] . The models that
based on reciprocal generation and opposite-direction accumulated generation make the generation sequence monotone decreasing, and then fitted by using the decreasing monotonically curve to obtain the model value of .In this case, the reduction process from to will not produce the unreasonable error and it improves modeling accuracy. But the models in [8, 9] are equidistant GRM(1,1). Based on reciprocal accumulated generation combining with the method establishing background value in [4] , this paper deduced the model calculation formulas, and established a non-equidistant grey GRM(1,1) model based on reciprocal accumulated generation. This model with high precision has better practical and theoretical significance. Example validates the practicability and reliability of the proposed model. , , ,
is called as non-equidistant sequence. Supposed
is named for reciprocal sequence of . , , ,
, then is called as one-time reciprocal accumulated generation of non-equidistant sequence , and it is denoted by 1-RAG0. In order to establish the model, firstly the original data is reciprocal accumulated one time to generate a new sequence as:
is not constant.
where,
Accounting to one-time reciprocal accumulated generation, a non-equidistant GRM(1,1) model is established as a first-order grey differential equation
 is the background value. Its whitening differential equation is as
The whitening differential equation is integrated in the
is the background value of
As the result forms of the whitening differential equation is exponential,   1 x can be fitted by the equation as
, it can be obtained as:
So the background value can be structured as
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The matrix of Equation (4) x t t z t t
where, is parameter vector to be identified, and are the constant to be identified. The most leastsquares estimation of is .
After restoring the reciprocal fitting value of the original data is
Conclusion
In this paper, applying the reciprocal accumulated generating and the reconstruction method of GRM(1,1) model's 
